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ABSTRACT 


The  purpose  of  the  present  thesis  was  to  investigate  the  re¬ 
lation  of  Eysenck’s  extraversion  personality  dimension  to  hab¬ 
ituation  of  the  orientation  reflex  (OR)  and  defense  reflex  (DR). 
Heart  rate  changes  in  response  to  different  intensities  of 
auditory  stimulation  were  the  major  dependent  variables.  Cardiac 
deceleration  was  viewed  as  a  vascular  component  of  the  OR,  and 
acceleration  was  assumed  to  be  an  index  of  the  DR. 

_Ss  were  sixty  introductory  psychology  students  who  were 
beyond  the  range  1  S.D.  on  the  extraversion  scale  of  the 
Eysenck  Personality  Inventory.  Introverts  and  extraverts  were 
randomly  assigned  to  one  of  three  stimulus  intensity  conditions: 

30  db.,  60  db.,  or  85  db.  For  each  _S  following  a  five  minute 
rest  period,  ten  non-signal  tones  (800  c.p.s.)  of  five  second’s 
duration  were  presented  at  one  minute  intervals.  The  evoked  cardiac 
responses,  occurring  with  the  twenty  heart  beats  following  each 
stimulus  onset  was  computed  and  adjusted  for  initial  level 
(Benjamin,  1963). 

The  results  of  this  study  did  not  yield  any  significant 
findings  relating  extraversion  to  autonomic  responsitivity .  Possibl 


reasons  for  these  results  were  discussed. 
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INTRODUCTION 


Sokolov  (1963)  describes  the  orientation  reflex  (OR)  as  a 
special  functional  response  system  which  serves  to  facilitate  sen¬ 
sitivity  to  external  stimulation.  The  OR  is  elicited  by  any 
stimulus  change  in  the  sensory  field  and  habituates  (disappears) 
with  the  repeated  presentation  of  the  stimulus  unless  there  is 
some  reinforcing  value  attached  to  maintain  alertness  to  it. 

One  of  the  best  known  theories  constructed  to  explain  the 
dynamics  of  OR  elicitation  and  habituation  is  that  of  Sokolov  (I960, 
1963).  The  neuro- dynamic  model  he  presents  to  account  for  the  OR 
is  conceived  as  involving  two  stages  (Lynn,  1966).  The  model  em¬ 
bodies  one  stage  in  which  there  is  an  analyzing  mechanism  to  de¬ 
termine  whether  the  stimulus  necessitates  an  orientation  reaction 
(i.e.,  is  novel,  significant);  and  then  a  second  stage  in  which 
reticular  excitatory  or  inhibitory  processes  evoke  or  suppress 
the  OR.  It  is  assumed  by  Sokolov  that  detection  of  stimulus  no¬ 
velty  requires  that  some  representation  of  prior  stimulation  is 
coded  and  stored  in  the  cerebral  cortex.  Incoming  signals  are 
matched  against  the  stored  signals  for  similarity.  Depending  on 
the  consequence  of  this  matching  procedure  the  OR  is  either  elicited 
or  suppressed. 

According  to  Sokolov's  model  the  activation  of  either  ex¬ 
citatory  or  inhibitory  impulses  from  the  ascending  reticular  forma¬ 
tion  is  initiated  by  higher  order  functions  in  the  central  nervous 
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system.  Relevant  to  this  contention  is  the  suggestion  that  the 
relative  ease  in  activating  these  reticular  processes  varies  in 
conjunction  with  the  manifestation  of  certain  personality  charac¬ 
teristics  (i.e.,  Gray  1964,  1967;  Eysenck,  1967).  If  such  a  de¬ 
scribed  relationship  does  exist,  then  theoretically  one  might  ex¬ 
pect  personality  differences  to  be  reflected  in  OR  responsiveness 
and  habituation  rates. 

The  present  thesis  endeavored  to  explore  the  relationship 
of  one  of  these  personality  dimensions,  introversion-extraversion 

(Eysenck,  1967),  to  Sokolov's  research  on  stimulus  information 

1 

processing . 

INTROVERSION- EXTRAVERSION  AND  THE  OR 

Eysenck  (1967)  theorizes  that  certain  innate  physiological 
properties  of  the  central  nervous  system  lie  at  the  basis  of  per¬ 
sonality  structure.  He  has  attempted  to  relate  a  wide  variety  of 
behavioral  data  to  the  dimension  of  introversion-extraversion  as 
measured  by  the  Eysenck  Personality  Inventory  (Eysenck  and  Eysenck, 
1964).  His  synthesis  of  the  empirical  findings  has  lead  him  to 
conclude  that  differences  in  the  reticular  thresholds  of  excitation 
and  inhibition  determine  the  locus  of  an  individual  along  the 
introversion-extraversion  dimension  (Eysenck,  1963,  1967).  The 

1 

Several  studies  have  recently  been  published  which  have 
direct  relevance  to  the  present  investigation  (White,  Mangan, 
Morrish,  Siddle,  1969;  Mangan  and  O' Gorman,  1969).  The  findings 
of  these  researchers  will  be  discussed  in  a  later  chapter  of  this 
thesis . 
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general  statement  of  the  theory  attempts  to  relate  this  dimension 
to  the  reticular  formation  arousal  system  by  postulating  "a  higher 
level  of  arousal  in  introverts  and  a  higher  level  of  inhibition 
in  extraverts"  (Eysenck,  1967,  p.  241). 

The  neural  model  Eysenck  (1967)  proposes  to  explain  cortical 
functioning  during  stimulus  information  processing  is  a  form  of  a 
two  stage  model.  In  fact  Eysenck's  views  are  quite  similar  to  the 
contention  of  Sokolov.  Both  theorists  favor  the  idea  that  the  cor¬ 
tex  plays  the  major  role  of  analyzing  incoming  stimuli  and  deter¬ 
mining  the  evocation  of  excitatory  and  inhibitory  processes  from 
the  reticular  system.  However,  in  light  of  Eysenck's  speculations 
pertaining  to  individual  differences  in  the  reticular  system's 
potential  to  activate  these  processes,  manifestation  of  the  OR  and 
rate  Qf  habituation  should  vary  as  a  function  of  introversion- 
extraversion.  Such  a  relationship  is  suggested  by  Eysenck  (1967) 
in  his  attempt  to  relate  his  personality  research  to  the  findings 
of  Soviet  experimenters.  The  Russian  work  on  Pavlov's  personality 
dimension  of  "weak  versus  strong  nervous  system"  is  reviewed  by 
Gray  (1964).  In  a  general  statement  of  the  theory,  it  is  postulated 
that  "weak"  individuals  have  lower  thresholds  for  arousal  of  ex¬ 
citatory  cortical  processes  than  so-called  "strong"  individuals. 
Elucidating  further  the  striking  similarities  that  exist  between 
Eysenck's  and  Pavlov's  typologies,  Eysenck  (1967)  and  Gray  (1967) 
make  a  strong  case  for  identifying  the  "weak"  and  "strong"  nervous 
systems  respectively  with  introversion  and  extraversion.  This  com¬ 
parison  has  particular  relevance  to  the  present  investigation  in 


view  of  Pavlov's  frequent  observations  that  the  weak  nervous  system 
(introvert)  is  less  susceptible  to  habituation  of  the  orientation 
reflex. 
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The  ramifications  of  this  comparison  have  been  only  meagerly 
explored  by  Western  experimenters.  Yet  there  is  some  indication  in 
the  literature  that  introverts  display  persistent  orienting  responses. 
Dodge  (1965)  in  using  a  cardiovascular  measure  of  the  OR  (digital 
vasoconstriction)  discovered  that  introverts  responded  to  tonal  stimuli 
more  strongly  and  consistently  than  extraverts.  Marton  and  Urban 
(1966)  compared  introverts  to  extraverts  in  their  EEG  and  GSR  record¬ 
ings  of  habituation  responses  to  weak  sound  stimuli.  They  similarly 
found  that  habituation  of  the  OR  occurred  more  rapidly  in  extraverts 
than  in  introverts. 

The  findings  of  both  these  studies  lead  one  to  conclude  that 
the  personality  trait  of  introversion-extraversion  is  an  important 
determinant  of  the  OR  responsiveness  and  rate  of  habituation. 

INTROVERSION-EXTRAVERSION  AND  THE  DEFENSE  REFLEX 

Sokolov  (1960,  1963)  specifies  that  the  orienting  reflex  is 
evoked  by  stimuli  of  weak  or  moderate  intensity  while  high  stimulus 
intensity  (painful  or  pre-painful)  elicits  the  defense  reflex  (DR) . 

The  function  of  this  second  class  of  reactions  is  thought  to  be 
antagonistic  to  the  OR's  functions;  while  the  occurrence  of  the 
OR  facilitates  receptor  sensitivity  to  stimulus  intake,  the  DR 
supposedly  inhibits  or  "limits"  the  impact  of  the  stimulus.  Thus, 
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according  to  Sokolov,  the  DR  emerges  when  the  individual's  thres¬ 
hold  of  pain  is  reached.  The  suggestion  implied  here  of  course  is 
that  individual  variability  in  sensitivity  to  stimulation  would 
undoubtedly  affect  the  occurrence  of  the  DR. 


In  relation  to  Eysenck's  theory  of  introversion-extraversion 
it  is  herein  postulated  that  introverts  are  more  sensitive  to  in¬ 
creases  in  stimulus  intensity.  This  point  is  crystallized  by  Gray 
(1964)  in  summarizing  the  behavioral  characteristics  that  distin¬ 
guish  the  weak  ("introvert")  from  the  strong  ("extravert ")  nervous 
system: 


The  weak  nervous  system  is  more  sen¬ 
sitive  than  the  strong;  it  begins  to 
respond  to  stimulus  intensities  which 
are  ineffective  for  the  strong  nervous 
system. .. These  same  differences  may  be 
expressed  by  saying  that  the  strong  ner¬ 
vous  system  is  more  'stable'  than  the 
weak  -  it  is  better  able  to  withstand 
extreme  intensities  of  stimulations. 

(Gray,  1964,  p.281). 

The  potential  implications  for  the  relationship  of  into- 
version-extraversion  to  the  elicitation  of  the  DR  are  apparent: 
Introverts  being  more  sensitive  to  increases  in  stimulus  intensity 
and  thus  having  lower  thresholds  of  pain  (Petrie,  1960;  Poser, 
1960;  Lynn  and  Eysenck,  1961;  Has lam,  1966)  should  display 
stronger  and  more  persistent  defensive  reflexes  at  high  stimulus 
intensities  than  extraverts. 

CARDIAC  CHANGE  AS  A  MEASURE  OF  THE  OR  AND  DR 


Lacey  (1967)  hypothesizes  that  heart  rate  (HR)  change  has 
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an  important  role  in  stimulus  processing.  He  cites  a  number 
of  studies  whose  findings  indicate  that  HR  deceleration  is  asso¬ 
ciated  with  the  observation  of  external  stimuli  (Lacey,  1959; 

Lacey,  Kagen,  Lacey,  and  Moss,  1963;  Obrist,  1963)  and  HR 
acceleration  with  the  presentation  of  noxious  stimulation  (Darrow, 
1929;  Lacey  and  Lacey,  1958;  Lacey  et.  al.,  1963;  Obrist,  1963). 
It  is  proposed  by  Lacey  (1959,  1967)  that  a  decrease  in  HR  facili¬ 
tates  "ease  of  environmental  input"  whereas  increases  in  HR 
accompany  the  "rejection  of  the  environment"  and  serves  to  in¬ 
hibit  the  impact  of  intense  stimulation. 

Graham  and  Clifton  (1966)  in  their  review  of  the  liter¬ 
ature  on  evoked  HR  change  conclude  that  a  definite  relationship  can 
be  drawn  between  the  work  of  Lacey  and  Sokolov.  It  is  their 
suggestion  that  the  functional  aspects  of  HR  deceleration  as 
described  by  Lacey  (1959)  could  well  make  it  a  physiological 
concomitant  of  Sokolov's  orienting  reflex.  By  similar  reasoning 
HR  acceleration  could  be  a  component  of  the  defense  reflex. 

A  number  of  studies  that  have  employed  simple  non- signal 
stimuli  as  a  method  of  investigating  various  aspects  of  cardiac 
activity  offer  justification  for  the  above  identification.  Sokolov 
(1963)  states  that  the  OR  is  elicited  with  the  presentation  of 
low  and  moderately  intense  non- signal  stimuli  and  that  this  re¬ 
sponse  habituates  with  stimulus  repetition.  Similarly,  HR  de¬ 
celeration  accompanies  non-painful  stimulus  intensitites .  Davis, 
Buchwald,  and  Frankman  (1955),  Davis  and  Buchwald  (1957)  obtained 
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deceleration  to  visual,  tactual,  and  thermal  stimuli.  Low  and 
moderate  intensities  of  tones  also  elicit  decreases  in  HR  (Kanfer, 

1958;  Wilson,  1964;  Zeaman,  Deane,  and  Wegner,  1954).  Like  the 
other  components  of  the  OR,  deceleration  has  been  reported  to 
attentuate  rapidly  with  continued  stimulus  presentation  (Davis  et.  al., 
1955;  Lang  and  Hnatiow,  1962;  Geer,  1964:  Rudolf,  1965). 

Higher  intensities  of  auditory  stimulation  however  (70  to 
120  db.),  have  been  known  to  evoke  a  "diphasic  reaction"  -  short 
latency  HR  acceleration  followed  by  a  more  prolonged  duration  of 
deceleration.  The  first  study  to  report  this  phenomenon  was 
Davis  et .  al.  (1955).  These  authors  analyzed  the  cardiac  activity 
that  occurred  20  heart  pulses  following  and  5  pulses  preceding  the 
onset  of  a  98  db.,  800  cycle  tone  of  two  seconds  duration.  Aver¬ 
aged  over  10  stimulus  trials  this  analysis  revealed  that  HR 
initially  increased  following  the  onset  of  the  tone  and  then  gradually 
decreased.  Lang  and  Hnatiow  (1962)  employing  a  similar  paradigm 
also  obtained  a  diphasic  reaction  in  response  to  an  85  db .  (800  cps.) 
tone  of  5  seconds  duration.  More  recent  studies  substantiate  these 
findings  (Rudolf,  1965;  Uno  and  Grings,  1965;  Hord,  Lubin,  and 
Johnson,  1966;  Meyers  and  Gullickson,  1967). 

It  is  argued  by  Graham  and  Clifton  that  the  accelerative 
phase  of  the  diphasic  reaction  may  be  associated  with  the  defense  re¬ 
flex  and  the  subsequent  deceleration  with  the  OR.  These  authors 
have  reasoned  that  when  stimulus  Intensity  approaches  the  "pre-pain 
zone"  of  receptivity  both  the  DR  and  OR  are  subsequently  elicited. 
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Evidence  regarding  the  habituation  of  the  diphasic  com¬ 
ponents  is  conflicting.  Davis  et.  al.  (1955),  and  Lang  and  Hnatiow 
(1962)  have  reported  that  the  decelerative  component  habituates 
more  rapidly.  In  a  recent  study  however,  Meyers  and  Gullickson 
(1967)  employed  a  more  sophisticated  technique  of  measuring 
habituation  than  previous  experiments  and  found  that  HR  acceler¬ 
ation  attenuated  rapidly  across  trials. 

It  is  possible  that  a  resolution  of  these  inconsistent 
findings  of  differential  cardiac  habituation  rates  may  come  by 
experimentally  determining  the  influencing  role  of  personality 
differences.  In  light  of  Eysenck* s  theoretical  notions  concerning 
the  behavioral  differences  which  are  purported  to  distinguish 
the  two  personality  types,  there  is  sufficient  justification  for 
assuming  that  the  elicitation  and  habituation  of  HR  change  is  a 
function  of  not  only  stimulus  intensity,  but  degree  of  extraversion 
as  well. 

PREDICTIONS  FOR  THE  PRESENT  STUDY 

If  indeed  this  relationship  exists,  it  is  possible  to  make 
the  following  predictions: 

1.  Both  low  and  moderate  intensities  of  non-signal  auditory 
stimuli  will  produce  deceleration  in  both  introverts  and  extraverts. 
This  component  of  the  orienting  reflex  will  habituate  faster  for  the 
extraverts  (Dodge,  1965;  Marton  and  Urban,  1966). 

2.  At  high  intensities  of  stimulation  it  is  expected  that: 
a)  extfaverts  will  develop  the  classical  diphasic  reac- 
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tion  but  only  a  small  magnitude  of  the  defense  com¬ 
ponent  will  be  displayed.  The  DR  will  habituate 
rapidly  for  the  extraverts  while  the  OR  will  increase 
in  magnitude  across  trials.  It  is  believed  that  this 
phenomenon  will  occur  due  to  the  extravert's  greater 
potential  to  withstand  high  intensities  of  stimulation 
and  their  lower  threshold  for  activation  of  inhibitory 
processes . 

b)  introverts  will  also  present  the  diphasic  reaction, 
but  the  acceleration  component  in  contrast  to  the  extra¬ 
vert's  will  be  the  more  dominant  component  across  trials  - 
the  OR  will  rapidly  be  replaced  by  the  defense  reflex. 

This  expectation  is  based  on  the  reasoning  justifying 
the  identification  of  the  introvert  with  'Wak  nervous 
system":  they  are  more  prone  to  be  excited  than  the 

extraverts.  Since  their  inhibitory  control  is  also  weaker, 
the  termination  of  the  defense  reaction  should  be  more 


difficult . 


METHOD 


SUBJECTS 

Over  1000  students  in  the  Introductory  Psychology  course  at 
the  University  of  Alberta  were  given  the  Eysenck  Personality  Inventory 
(Eysenck  and  Eysenck,  1964) .  This  was  a  57-item  test  designed  to  mea¬ 
sure  extraversion  and  neuroticism.  It  also  included  a  Lie  scale  which 
was  used  to  detect  spurious  respondents.  Sixty  Ss  who  were  beyond  the 
range  of  1  SD  on  the  Extraversion  dimension  were  selected.  Those 
students  whose  Neuroticism  scores  exceeded  the  mean  for  this  sample 

were  rejected  in  order  to  control  for  the  possible  effects  of  neuro- 

2 

ticism  on  the  dependent  variable.  S_s  earned  one  credit  for  partici¬ 
pating  in  the  experiment.  Students  in  the  course  who  earned  six  credits 
for  experiment  participation  received  5%  toward  their  final  grade  for 
the  course.  S_s  were  contacted  by  phone  and  asked  to  sign  up  for  a  de¬ 
signated  time.  The  true  basis  for  subject  selection  was  not  revealed 
to  the  Ss  at  this  time.  They  were  merely  told  that  they  had  been 
randomly  selected  amongst  those  students  registered  in  the  intro¬ 
ductory  psychology  course. 

APPARATUS 

EKG  was  measured  by  means  of  a  Sanborn  Model  500  Viso- 
Cardiette  electrocardiograph.  Sanborn  Standard  limb  electrodes 
were  attached  to  S_s  using  limb  electrode  straps  and  Beckman-Off ner 
paste.  One  electrode  was  placed  on  each  dorsal  side  of  Sj  s  upper 

2 

Appendix  A  contains  a  detailed  account  of  the  S_s  ’  E.P.I.  scores. 
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arm  and  a  ground  electrode  was  placed  in  the  center  of  _Srs  fore¬ 
head.  The  electrocardiograph  was  also  equipped  with  a  marker  pen 
with  which  E  marked  the  beginning  of  each  trial  on  the  HR  record. 
The  recording  Permapaper  moved  at  25  millimeters  per  second. 

The  auditory  stimuli  were  recorded  on  a  4-Track  Tandberg 
Model  6  tape  recorder.  The  tones  were  initiated  onto  the  tape  by 
a  Jackson  Model  655  Audio-Frequency  Oscillator.  A  Hunter  Model 
IIIB  Decade  Interval  Timer  controlled  the  time  sequence  of  stimulus 
duration  and  interval  presentation.  The  experimental  condition 
of  stimulus  intensity  was  manipulated  by  adjusting  the  volume 
controls  of  an  Armaco  TT  35  all  transistor  PA  amplifier  connected 
to  the  tape  recorder.  The  stimuli  were  emitted  from  a  wall  speaker 
located  approximately  ten  feet  directly  behind  the  desk  where  the 
_S  sat  during  the  experiment.  From  this  desk  the  decibel  intensity 
of  the  auditory  stimuli  was  determined  by  a  Dawe  Transistor  1400F 
sound  level  meter.  This  check  was  performed  under  actual  experi¬ 
mental  conditions  before  each  _S  arrived. 

PROCEDURE 

Thirty  introverts  and  thirty  extraverts  were  randomly 
assigned  to  one  of  three  stimulus  intensity  conditions:  30  db . , 

60  db  .  ,  and  85  db .  When  _S  entered  the  experimental  room  he  was 
seated  at  a  table  upon  which  the  electrodes  were  lying.  E  explain¬ 
ed  that  the  electrodes  he  was  about  to  attach  to  _S  would  not  harm 
him  in  any  way.  After . connecting  _S  to  the  EKG  apparatus,  E  in¬ 
structed  S  to  relax  and  to  move  as  little  as  possible.  He  was 


12 

informed  that  for  the  study  he  would  not  be  required  to  do  any¬ 
thing  except  to  sit  quietly.  After  a  while  he  would  hear  a  tone 
from  time  to  time  over  a  loudspeaker.  E  then  left  the  room  to 
enter  another  room  where  the  tape  recorder  was  placed. 

Following  a  5  minute  rest  period  E  turned  on  the  tape 
recording  and  returned  to  the  experimental  room  to  sit  at  a  desk 
where  the  EKG  apparatus  was  located.  A  partition  separated  _S 
from  the  rest  of  the  room  so  he  could  not  observe  E  nor  any  appara¬ 
tus  during  the  course  of  the  experiment.  E  turned  on  the  electro¬ 
cardiograph  after  he  was  seated.  Approximately  one  minute  later 
the  first  stimulus  was  presented.  Ten  tones  (800  cps.)  of  five 
seconds  duration  were  presented  at  one  minute  intervals.  E  re¬ 
corded  the  HR  of  S  from  the  fifth  minute  of  rest  to  the  end  of  the 
session.  It  should  be  noted  that  the  experimental  paradigm  used 
in  this  thesis  closely  followed  that  of  Davis  et.  al.  (1955)  and 
Lang  and  Hnatiow  (1962).  After  the  experiment  was  concluded  E 
removed  the  electrodes  from  _S.  The  true  nature  of  the  experiment 
was  revealed  to  S  at  this  time  and  the  S  was  thanked  for  his  co¬ 


operation. 


RESULTS 


For  each  _S  the  response  pattern  of  HR  change  was  deter¬ 
mined  by  analyzing  the  20  beats  following  and  the  5  beats  pre¬ 
ceding  each  stimulus  onset.  The  HR  data  was  processed  by  compu- 

3 

tor  and  converted  to  beats  per  minute  (bpm).  A  two  way  analysis 
of  variance  (Winer,  1962)  was  used  as  the  primary  analysis  to 
evaluate  the  effect  of  stimulus  repetition  upon  HR  change  within 
each  condition. 

Adjusted  HR  scores  were  utilized  for  all  analyses  of 
variance;  i.e.,  residual  scores  adjusted  for  regression  on  initial 
level.  Employment  of  the  adjustment  techniques  as  suggested  by 
Benjamin  (1962)  and  Meyers  and  Gullickson  (1967)  utilized  a  mean 
regression  coefficient  computed  across  _Ss  and  trials  between  the 
score  of  concern  and  pre-stimulus  level.  In  all  instances,  the 
pre-stimulus  level  was  defined  for  each  _S  as  being  the  mean  of 
the  five  cardiac  cycles  occurring  just  before  each  stimulus  onset. 

THE  30DB.  CONDITION 

The  data  from  the  beat-by-beat  analysis  of  the  HR  response 
to  the  30  db.  tone  is  presented  in  FIGURE  1.  The  group  response 
curves  and  the  over-all  curve  for  subjects  combined  were  derived 
by  averaging  across  _Ss  on  each  trial  to  obtain  mean  values  for  each 
of  the  five  beats  preceding  and  twenty  beats  following  stimulus 
onset.  These  data  were  further  averaged  across  the  ten  presentations 
of  the  tone  to  determine  the  forms  of  the  evoked  HR  response. 


3 

HR  bpm.  was  computed  by  dividing  each  inter-beat-interval 
(ibi)  into  60. 
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across  10  stimulus  presentations.  The  numbers  along  the  abscissa  represent  successive 
heart  beats  starting  5  beats  before  stimulus  onset  and  continuing  for  20  beats  after  onset. 
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la  general  the  distribution  of  these  plotted  means  indicates 
that  deceleration  characterized  the  response  patterns  of  both  in¬ 
troverts  and  extraverts.  It  appears  however  that  the  magnitude  of 
HR  change  across  trials  was  higher  for  the  extraverts. 

To  determine  whether  groups  differed  from  one  another  in 
OR  responsiveness  and  rate  of  habituation,  a  two  way  analysis  of 
variance  was  performed  on  the  data.  The  dependent  variable  in 
this  analysis  was  defined  as  the  lowest  HR  value  that  occurred  in 
the  first  six  beats  after  onset.  The  results  of  this  analysis  are 
summarized  in  TABLE  I.  Only  the  groups  main  effect  approached 
statistical  significance. 


TABLE  I 

ANALYSIS  OF  THE  30  DB.  CONDITION  -  SUMMARY  OF  ANALYSIS 

OF  VARIANCE 


Source  of  variation 

SS 

Df 

MS 

F 

Groups  (A) 

236.17 

1 

236.17 

3.35' 

Error  1 

1269.10 

18 

70.51 

Trial  (B) 

347.19 

9 

38.58 

1.54 

AxB 

107.01 

9 

11.89 

0.48 

Error  2 

4046.86 

162 

24.98 

*p= . 08 
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FIGURE  2  presents  a  more  descriptive  observation  of  the 
nature  of  group  differences  across  trials.  The  data  represented 
here  are  the  mean  amounts  of  deceleration  that  occurred  in  re¬ 
sponse  to  each  of  the  ten  stimulus  events.  Although  additional 
analysis  indicates  that  groups  did  not  reliably  differ  from  one 
another  on  any  one  trial  the  plotted  group  means  revealed  that 
extraverts  consistently  manifested  slightly  greater  amounts  of 
deceleration  in  response  to  the  stimuli.  This  general  tendency 
is  of  interest  for  one  would  have  supposed  more  pronounced  OR  re¬ 
sponsiveness  to  be  associated  with  the  introverts. 

A  significant  linear  trend  across  trials  was  obtained 
for  conbined  groups  (p  <(.025)  indicating  that  habituation  of 
the  cardiac  response  to  the  30  db .  tone  occurred.  Further  analysis 
disclosed  that  there  existed  no  significant  difference  between  the 
rates  of  habituation  of  the  two  groups. 

THE  60DB.  CONDITION 

The  overall  group  response  curves  for  the  60  db.  condition 
are  shown  in  FIGURE  3.  Again  the  curves  illustrate  that  deceleration 
was  the  dominant  component  of  HR  change  for  both  groups.  Unlike 
the  former  condition  extraverts  did  not  obtain  maximum  deceleration 
on  the  same  beat  as  the  introverts;  the  greatest  amount  of  HR 
change  for  extraverts  occurred  on  the  second  beat  after  onset  while 
for  introverts  it  occurred  on  the  ninth  beat.  The  apparant  dis¬ 
crepancy  in  the  response  latencies  of  the  two  groups  instigated 
the  execution  of  two  separate  analyses  of  variance.  The  first 


MEAN  DECELE  RE  ATI  VE  V  A  LU  E  S  ( Resi  d  ual  Scores) 
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FIG.  2.  Changes  in  the  amount  of  deceleration  for  each  group  across 
the  10  stimulus  presentations.  The  data  are  mean  scores  of  HR  change 
adjusted  for  pre-onset  HR  levels. 


18 


a 

13  13 

CM  __ 

U  O 

n  CO 


CO  CO 
t-  5— 
cr  q; 

LU  LU 
>  > 
O  < 
cx  cc 

I —  I — ■ 

z  X 

—  LU 


B 

o 

a 

2 

°\ 


o 

fj 

o 


o 


\ 


\ 

✓ 


o: 


< 


o 

0 

o 

n 

o 


a 


CD 

00 


LO 

CO 


T 

00 


I 

CD 

00 


T 

CM 

00 


co 


T 

o 

00 


CD 


T 

CO 


CO 
I — 
< 
LU 
03 

5— 

X 

< 

LU 

X 


(UJ-d  q  Uj )  S3  DIVA  31 V  d  idV3H  N  V  3  !AJ 


CO 

CO 

o 

5-i 

O 

cti 

x) 

o 

bO 

cO 

5-1 

<y 

> 

d 

d) 

a 

o 

•u 


rD 

H3 

o 

CO 

a) 

.d 

+j 

o 

+j 

CO 

CO| 

<4-4 

O 

CO 

a , 
d 
o 

54 

bO 

o 

£ 

4-J 


a) 

rd 


o 

CO 

<y 

> 

54 

d 

O 

CU 

4J 

d 

5-1 

4- 1 

5- i 
ccS 
cy 

X! 

c 

d 

a) 

E 

cy 

£ 


CO 

a 

M 

pL 


CO 

4J 

d 

a) 

rO 

4J 

54 

d 

<U 

X 

o 

> 

•H 

CO 

CO 

cu 

o 

a 

d 

co 

4J 

d 

a) 

CO 

cy 

54 

Cu 

cu 

54 

d 

co 

CO 

•rl 

o 

CO 

rQ 

d 

cy 

,d 

4-> 

M 

d 

o 

i — i 

d 

CO 

54 

cy 

X 

E 

d 

d 

cy 

£ 


CO 

d 

o 

•H 

4J 

cc! 

4-1 

d 

<y 

co 

cy 

54 

CL 

CO 

d 

l — I 

d 

E 

•H 

4-1 

CO 


starting  5  beats  before  stimulus  onset  and  continuing  for  20  beats  after  onset. 
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analysis  performed  attempted  to  discover  differences  between  groups 
on  the  initial  deceleration  they  exhibited  within  the  first  six 
beats  following  onset.  The  second  analysis  utilized  the  data  cover¬ 
ing  post-onset  beats  7  -  15.  As  in  the  first  analysis,  the  raw 
scores  were  the  difference  scores  between  the  mean  of  the  five 
pre-onset  beats  and  the  lowest  heart  beat  (bpm)  within  this 
range  of  beats. 

The  results  of  the  first  analysis  of  variance  are  sum¬ 
marized  in  TABLE  II.  No  significant  differences  were  detected 
for  either  of  the  two  main  effects  nor  the  groups  by  trials  in¬ 
teraction. 

Further  analysis  of  the  data  suggest  that  the  decelerative 
response  did  not  follow  any  particular  trend  across  trials. 

The  second  analysis  of  variance  did  not  yield  any  signifi¬ 
cant  findings.  TABLE  III  contains  a  summary  of  this  analysis. 

Trial  means  failed  to  indicate  any  significant  relationship  be¬ 
tween  stimulus  presentation  and  amplitude  of  HR  change.  Addi¬ 
tional  computation  showed  that  groups  did  not  differ  from  one 
another  on  any  of  the  ten  trial  presentations. 

In  conclusion  the  evidence  of  the  60  db.  condition  revealed 
that  this  intensity  of  tone  produced  HR  deceleration.  Neither  per¬ 
sonality  group  however  demonstrated  a  habituation  effect  to  the 


tone. 
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TABLE  II 

ANALYSIS  OF  THE  60  DB .  CONDITION  (BEATS  6-11)  -  SUMMARY 
OF  THE  ANALYSIS  OF  VARIANCE 


Source  of  variation 

SS 

Df 

MS 

F 

Groups  (A) 

11.07 

1 

11.07 

.14 

Error  1 

1408.54 

18 

78.25 

Trials  (B) 

360.73 

9 

40.08 

1.11 

AxB 

382.56 

9 

42.51 

1.18 

Error  2 

5858.02 

162 

36.16 

TABLE  III 

ANALYSIS  OF  THE  DECELERATION  (BEATS  12-20)  -  SUMMARY 
OF  THE  ANALYSIS  OF  VARIANCE 


Source  of  variation 

SS 

Df 

MS 

F 

Groups  (A) 

2.50 

1 

2.50 

.05 

Error  1 

880.46 

18 

48.92 

Trials  (B) 

148.04 

9 

16.45 

.53 

AxB 

191.29 

9 

21.26 

.68 

Error  2 

5038.24 

162 

31.10 

21 


THE  85DB.  CONDITION 

The  group  response  patterns  for  the  35  db.  condition  are 
shown  in  FIGURE  4.  In  both  these  curves  the  diphasic  response  is 
clearly  discernible  -  stimulus  onset  evoked  initial  acceleration 
followed  by  a  phase  of  deceleration.  Subsequent  to  the  deceler- 
ative  component  of  the  diphasic  reaction,  HR  increased  again 
reaching  a  level  higher  than  that  obtained  before  the  stimulus  was 
presented.  This  secondary  acceleration  appeared  to  manifest  it¬ 
self  more  intensely  in  the  extraverts.  Their  response  curve  in¬ 
dicates  that  HR  increased  to  its  greatest  height  following  decel¬ 
eration.  For  the  introverts  maximum  acceleration  occurred  before 
the  decelerative  phase. 

Analysis  of  the  85  db.  condition  focused  on  habituation 
of  both  components  of  the  diphasic  response.  An  HR  index  similar 
to  that  employed  by  Lang  and  Hnatiow  (1962)  and  Meyers  and  Gull- 
ickson  (1967)  was  computed  in  order  to  assess  the  extent  of  response 
decrement  across  trials.  This  difference  score  (peak- trough)  was 
based  upon  peak  minus  trough  difference.  The  peak  was  defined  as 
the  highest  measured  HR  reading  within  the  first  6  cardiac  cycles 
following  onset.  The  trough  was  the  lowest  HR  reading  that  occurred 
in  the  preceding  14  cycles  of  the  HR  response. 

The  results  of  the  peak-trough  measure  are  summarized  in 


TABLE  IV. 


The  results  show  that  no  significant  differences  were 
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TABLE  IV 

ANALYSIS  OF  THE  PEAK- TROUGH  SCORES  -  SUMMARY  OF  THE 
ANALYSIS  OF  VARIANCE 


Source  of  variation 

SS 

Df 

MS 

F 

Groups  (A) 

313.95 

1 

313.95 

.63 

Error  1 

9034.89 

18 

501.94 

Trials  (B) 

271.25 

9 

30.14 

.89 

AxB 

107.15 

9 

11.91 

.35 

Error  2 

5471.30 

162 

33.77 

obtained  between  groups,  trials,  and  the  groups  x  trials  interaction 
A  trend  analysis  of  the  trial  means  did  not  yield  any  significant 
HR  change  across  trials.  Duncan’s  Multiple  Range  test  indicated 
that  none  of  the  trial  means  differed  significantly  from  one  another 

FIGURE  5  represents  the  group  mean  peak- trough  values  for 
each  of  the  ten  stimulus  events.  Despite  the  non-significant 
findings  of  the  above  results,  the  data  in  FIGURE  5  suggests  that 
extraverts  tended  to  manifest  stronger  diphasic  reactions  across 
trials.  (One  will  note  that  with  the  exception  of  trial  7,  this 
group  demonstrated  larger  mean  differences  between  the  peak  and 
trough  values.)  Information  regarding  the  composite  natuie  of  the 
diphasic  response  is  only  made  available  through  the  execution  of 
the  adjusted  peak  and  trough  HR  measures. 


MEAN  PEAK-TROUGH  VA  LU  ES  (Residual  Scores) 
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FIG.  5 


Changes  in  the  Peak-Trough  values  across  the  ten  stimulus  events 


25 


TABLES  V  and  VI  respectively  contain  a  summary  of  the 
analysis  of  variance  for  each  of  these  two  scores.  The  results 
again  indicate  that  neither  score  distinguished  reliable  dif¬ 
ferences  between  groups,  trials,  nor  the  groups  x  trials  interaction. 


TABLE  V 

ANALYSIS  OF  THE  PEAK  HR  VALUES  -  SUMMARY  OF  THE  ANALYSIS 

OF  VARIANCE 


Source  of  variation 

SS 

Df 

MS 

F 

Groups  (A) 

18.37 

1 

18.37 

.11 

Error  1 

3032.57 

18 

168.48 

Trials  (B) 

211.16 

9 

23.46 

.84 

AxB 

220.07 

9 

24.45 

.87 

Error  2 

4547.87 

162 

28.07 

TABLE  VI 


ANALYSIS  OF  THE 

TROUGH  HR  VALUES  ~ 

OF  VARIANCE 

SUMMARY  OF  THE  ANALYSIS 

Source  of  variation 

SS 

Df 

MS  F 

Groups  (A) 

180.30 

1 

180.31  1.26 

Error  1 

2579.85 

18 

143.33 

Trials  (B) 

64 . 66 

9 

7.19  .46 

AxB 

91.57 

9 

10.18  .65 

Error  2 

2539.38 

162 

15.68 

- 
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The  group  means  of  the  peak  and  trough  HR  values  across  the 
ten  trials  are  presented  in  FIGURE  6.  The  results  of  computed  t-tests 
designates  that  neither  personality  type  displayed  significantly 
greater  amounts  of  acceleration  on  any  individual  trial.  A  trend 
analysis  of  the  over-all  means  (for  groups  combined)  suggested  that 
the  magnitude  of  acceleration  decreased  monotonically  across  trials. 

This  relationship  however  did  not  approach  statistical  significance 
(p  y  .05).  Follow-up  t-tests  (.05  level)  between  individual  trial  means 
indicated  that  no  one  trial  differed  significantly  from  another. 

A-  trend  analysis  of  the  over-all  trial  means  of  the  trough 
values  again  did  not  yield  any  significant  relationship  between 
stimulus  repetition  and  magnitude  of  the  deceleration,  but  the  di¬ 
rection  of  HR  change  suggested  that  the  decelerative  component 
tended  to  increase  across  trials  (p  >  .05).  Computed  t-tests 
(one-tailed)  yielded  only  one  significant  finding  -  extraverts 
responded  with  a  greater  amount  of  deceleration  than  did  the  intro¬ 
verts  on  trial  1  (p  <.05). 

The  analysis  of  the  85  db.  condition  cannot  be  terminated 
without  determining  the  significance  of  the  secondary  acceleration 
that  followed  the  diphasic  reaction.  The  prominance  of  the  apparant 
group  disparity  (see  FIGURE  4,  p.  22)  in  the  manifestation  of  se¬ 
condary  acceleration  definitely  warranted  the  computation  of  an 
additional  analysis  of  variance.  Adjusted  difference  scores  were 
utilized  in  this  analysis.  These  scores  were  derived  by  subtracting 
each  respective  peak  value  (occurring  within  the  first  six  post-onset 
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FIG.  6.  Changes  in  peak  (left)  and  trough  (right)  values  across  the 


ten  stimulus  events 
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beats)  from  the  corresponding  maximum  HR  value  obtained  within 
beats  13  -  25.  The  results  of  the  analysis  of  variance  are  sum¬ 
marized  in  TABLE  VII.  According  to  this  analysis  the  difference 
between  groups  in  the  manifestation  of  secondary  acceleration  did 
not  reach  statistical  significance  (p  >  .05). 

TABLE  VII 

ANALYSIS  OF  SECONDARY  ACCELERATION  -  SUMMARY  OF  THE 


ANALYSIS  OF  VARIANCE 


Source  of  variation 

SS 

Df 

MS 

F 

Groups  (A) 

791.38 

1 

791.35 

2.26 

Error  1 

6310.81 

18 

350.60 

Trials  (B) 

168.03 

9 

18.67 

.88 

AxB 

181.92 

9 

20.21 

.96 

Error  2 

3424.27 

162 

21.14 

p  =  .  15 


The  group  means  for  each  trial  are  presented  in  FIGURE  7. 
These  means  indicate  that  extraverts  exhibited  larger  discrepancies 
in  the  two  peak  values  of  acceleration  on  every  trial.  Since  a  trend 
analysis  signified  that  stimulus  repetition  did  not  produce  a  sig¬ 
nificant  response  decrement  of  the  HR  response,  it  would  appear  that 
secondary  acceleration  was  a  persistent  response  component  positively 
associated  with  degree  of  extraversion. 
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DISCUSSION 


LOW  AND  MODERATE  STIMULUS  INTENSITIES  (30  AND  60  DB. ) 

The  obtained  results  of  the  low  and  moderate  stimulus  in¬ 
tensity  conditions  did  not  confirm  the  major  hypothesis  relating 
OR  habituation  to  the  personality  trait  of  extraversion.  In 
neither  condition  did  the  extraverts  demonstrate  more  rapid  attenua¬ 
tion  of  the  0Rfs  cardiac  decelerative  component.  It  might  be 
argued  that  the  experimental  paradigm  used  in  the  present  study 
was  not  powerful  enough  to  detect  group  differences  in  habituation. 
Possibly  more  stimulus  trials  should  have  been  included.  This 
suggestion  emanates  from  the  findings  of  both  Dodge  (1965)  and 
Marton  and  Urban  (1966).  Dodge  also  did  not  discover  any  group 
differences  in  rates  of  habituation  after  ten  stimulus  presenta¬ 
tions.  Marton  and  Urban  report  that  differences  between  introverts 
and  extraverts  emerge  when  a  greater  number  of  trials  are  employed 
(15  to  45  stimulus  events). 

There  was  sufficient  reason  however  to  believe  that  significant 
differences  in  habituation  of  heart  rate  change  would  occur  using 
only  ten  trial  events.  The  present  thesis  employed  the  same  ex¬ 
perimental  paradigm  as  used  by  Davis  et.  al.  (1955)  and  Lang  and 
Hnatiow  (1962).  Both  of  these  studies  found  a  significant  decre¬ 
ment  in  cardiac  responding  when  incorporating  just  ten  stimulus 
presentations.  A  similar  finding  was  obtained  in  the  30  db.  con¬ 
dition  of  the  present  thesis.  A  significant  linear  trend  of  the  trial 
means  indicated  that  the  decelerative  response  attenuated  with  stimulus 


repetition. 
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Although  one  can  argue  that  more  stimulus  trials  should  have 
been  used  in  this  study,  it  is  doubtful  that  this  variable  alone  could 
account  for  the  non-significant  findings.  Such  a  conclusion  is 
suggested  by  the  recent  findings  of  Mangan  and  0* Gorman  (1969) . 

These  authors  report  that  extraversion  and  neuroticism,  as  mea¬ 
sured  by  the  E.P.I.,  are  inter-related  to  the  rate  of  OR  habitua- 
4 

tion.  The  interaction  between  these  two  variables  is  stated  to  be 
exceedingly  complex.  This  is  indicated  in  the  following  table  which 
summarizes  their  findings. 

TABLE  VIII 

HABITUATION  RATE  OF  GSR  FOR  THE  FOUR  EXPERIMENTAL  GROUPS 


Groups 

High  N 

Extraverts 

High  N 

Introverts 

Low  N 

Extraverts 

Low  N 

Introverts 

Habituation 

Rate 

Slow 

Fast 

Fast 

Slow 

These  results  suggest  a  possible  continuous  relationship:  as 
scores  along  the  neuroticism  (N)  dimension  increase,  the  rate  of 
habituation  for  the  extraverts  decreases,  and  for  the  introverts  it 
increases.  Theoretically  one  could  assume  then  that  when  introverts 
and  extraverts  both  score  in  the  middle  range  on  the  neuroticism 
scale,  it  would  be  difficult  to  detect  differences  in  habituation  rate. 


^The  OR  index  employed  in  this  study  was  the  measured  GSR 
response  to  an  auditory  stimulus  of  moderate  intensity  (60  db . ) . 
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This  point  lias  direct  relevancy  to  the  findings  of  the  pre¬ 
sent  thesis.  Mangan  and  O'Gorman  defined  low  N  subjects  as  those 
who  scored  3  or  below  on  the  neuroticism  scale,  and  high  N  subjects 
as  those  who  scored  12  or  above  on  this  scale.  An  examination  of 
Appendix  A  indicates  that  the  subjects  used  in  this  thesis,  in 
comparison  to  Mangan  and  O' Gorman's  subjects  sample,  fell  in  the 
middle  range  on  the  neuroticism  scale.  If  the  above  interpretation 
of  Mangan  and  O' Gorman's  results  is  valid,  it  could  explain  why  a 
non-significant  groups  by  trials  Interaction  was  obtained  in  the  first 
two  conditions  of  the  present  study.  Thus,  this  current  failure 
to  appropriately  control  for  the  interaction  between  the  extra¬ 
version  and  neuroticism  variables  could  very  well  have  affected 
the  obtained  results  of  the  low  and  moderate  stimulus  intensity 
conditions . 

In  the  30  db .  condition  it  was  noted  that  on  every  trial 
the  magnitude  of  deceleration  elicited  from  the  extraverts  was 
slightly  greater  than  it  was  for  the  introverts.  This  results 
was  surprizing  in  light  of  expectations. 

If  the  introvert  can  truly  be  identified  with  the  Pavlovian 
"weak  nervous  system"  in  the  manner  Eysenck  (1967)  suggests,  then 
the  data  should  have  show  the  more  pronounced  deceleration  being 
associated  with  the  introverted  subjects. 

Although  the  difference  in  OR  amplitude  between  groups  was 
not  statistically  significant,  the  nature  of  the  difference  provided 
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incentive  for  a  re-examination  of  the  purported  dynamics  linking 
persistent  OR  responsiveness  to  the  weak  personality  type.  The 
outcome  of  this  investigation  was  the  detection  of  a  flaw  in 
Eysenck's  attempt  to  relate  extraversion  to  nervous  system  strength. 
In  contrast  to  the  Eysenckian  approach  Pavlov  hypothesizes  that  a 
positive  relationship  exists  between  excitatory  and  inhibitory 
neural  processes.  In  general,  it  is  assumed  that  over-stimulation 
of  the  cortical  neurons  generates  a  fatigue-like  process  which  event¬ 
ually  produces  such  a  low  level  of  activity  in  the  cortex  that  there 
occurs  a  failure  in  cortical  inhibition  over  the  afferent  excita¬ 
tory  impulses  of  the  reticular  formation.  This  development  results 
in  the  consequent  reappearance  of  the  OR.  Hence,  according  to 
Pavlov,  the  weak  individual  displays  more  persistent  orienting 
responses  because  he  is  more  susceptible  to  cortical  inhibition. 

If,  as  Pavlov  suggests,  it  is  the  threshold  of  inhibition  that 
determines  which  personality  type  will  exhibit  recurrent  OR's,  then 
the  identification  of  weak  individuals  with  introverts  is  no  longer 
possible.  It  is  not  the  introvert  who  is  hypothesized  to  have  a 
lower  threshold  of  cortical  inhibition,  but  the  extravert. 

Comprehension  of  this  important  distinction  makes  it  appear 
that  Eysenck  (1967)  did  not  appropriately  interpret  the  relevant 
aspects  of  Pavlov's  theory  in  relation  to  OR  responsiveness.  Had 
Eysenck  taken  into  consideration  the  influencing  role  that  cortical 
inhibition  may  have  in  the  elicitation  of  the  OR,  he  probably  would 
have  seen  the  contradiction  of  corresponding  the  weak  nervous  system 


to  the  introvert. 
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The  findings  of  Siddle,  Morrish,  White,  and  Mangan  (1969) 
pose  further  difficulties  for  Eysenck's  attempt  to  equate  extra¬ 
version  with  the  Russian  dimension  of  nervous  system  strength. 

They  report  other  instances  where  the  behavior  of  the  extraverts 
corresponds  to  behavior  manifested  by  weak  nervous  system  types. 

Such  inconsistency,  they  maintain,  could  not  occur  if  the  rela¬ 
tionship  between  extraversion  and  nervous  system  strength  was  valid. 

The  evidence  thus  indicates  that  a  necessary  revision  in  the  theore¬ 
tical  reasoning  of  Eysenck  must  be  made. 

HIGH  STIMULUS  INTENSITY  (85  DB.  ) 

The  results  of  the  analysis  of  the  85  db.  condition  indicated 
that  the  two  personality  groups  did  not  differ  significantly  from 
one  another  in  the  manifestation  of  the  diphasic  reaction.  There 
was  however,  a  slight  tendency  for  the  extraverts  to  exhibit  more 
pronounced  acceleration  following  the  decelerative  phase  of  the 
cardiac  response.  This  demonstration  of  sympathetic  activity  is 
somewhat  inconsistent  with  the  findings  of  Eysenck  (1963,  1967) 
which  suggest  that  introverts  and  extraverts  are  respectively  domin¬ 
ated  by  sympathetic  -  parasympathetic  activity.  Eysenck  assumes 
that  since  the  hypothalamus  is  subject  to  cortical  influences  on 
the  one  hand  and  to  excitatory  and  inhibitory  ones  from  the  reticular 
formation  on  the  other  (Papez,  1937;  Mac  Lean,  1958,  1960;  Me  Clearly 
and  Moore,  1965),  it  is  conceivable  than  an  interaction  exists  be¬ 
tween  the  dimension  of  introversion-extraversion  and  autonomic  activity. 
A  number  of  studies  are  cited  by  Eysenck  to  support  his  hypothesis 


f 


(Van  der  Merwe,  1948;  Theron,  1948;  Fox  and  Lippert,  1963; 
Hare,  1955;  Linder,  Schachter,  and  Latane,  1964). 
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Integration  of  the  current  finding  into  Eysenck’s  theory 
can  be  accomplished  if  one  accepts  the  previously  discussed  neuro- 
dynamic  explanation  that  the  experimental  situation  lowered  the 
extraverts'  cortical  control  over  the  subcortical  centers  associated 
with  visceral  responsitivity .  There  is  some  evidence  to  suppose  that 
this  may  have  happened.  Savage  (1964)  used  an  experimental  setting 
similar  to  the  one  employed  in  this  study.  He  collected  EEG  data 
from  selected  subjects  high  and  low  respectively  on  extraversion 
and  neuroticism  over  twenty-four  10  second  periods.  All  subjects 
rested  quietly  throughout  the  duration  of  the  session.  Analysis 
of  variance  disclosed  that  the  extraverts  had  significantly  higher 
alpha  rhythm  amplitude  than  that  recorded  from  introverts.  Although 
there  is  no  way  to  ascertain  in  the  present  study  whether  extraverts 
did  indeed  exhibit  the  cortical  features  of  drowsiness  and  light 
sleep.  Savage’s  findings  suggest  that  one  cannot  rule  out  this  poss¬ 
ibility. 


In  contrast  to  the  results  of  Lang  and  Hnatiow  (1962)  an 
over-all  trials  main  effect  of  the  peak-trough  values  was  not  ob¬ 
tained.  This  finding  can  be  attributed  to  the  differential  effects 
that  stimulus  repetition  had  upon  the  two  components  comprising 
this  measure.  The  information  provided  in  FIGURE  6  (p.  27)  sug¬ 
gests  that  as  the  magnitude  of  HR  acceleration  decreased  over  trials, 

deceleration  increased.  Such  a  relationship  could  very  well  account 
for  the  lack  of  finding  a  significant  decrement  in  the  PK-Tro 
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difference  scores.  In  agreement  with  Meyers  and  Gullickson  (1967) 
separate  analysis  of  the  peak  and  trough  values  is  a  necessary 
procedure  for  interpreting  the  effects  of  stimulus  repetition 
on  the  diphasic  reaction. 

In  summary,  the  findings  of  this  thesis  did  not  yield  any 
evidence  to  support  the  contentions  of  Eysenck  (1967)  that  a  re- 
lationship  exists  between  autonomic  responsitivity  and  the  person¬ 
ality  trait  of  extraversion.  The  results  of  the  30  db.  and  60  db. 
conditions  indicated  that  the  two  personality  groups  did  not  differ 
significantly  in  the  rate  of  OR  habituation.  In  the  85  db.  con¬ 
dition  the  hypotheses  regarding  differential  responding  between 
groups  in  the  manifestation  of  the  diphasic  cardiac  reaction  also 
were  not  confirmed. 

SUGGESTIONS  FOR  FUTURE  RESEARCH 

This  thesis  was  an  exploratory  study.  It  is  possible  that 
the  design  or  method  in  this  study  was  not  adequate.  Although  an 
attempt  was  made  in  subject  selection  to  control  for  any  contamin¬ 
ating  effects  of  the  neuroticism  factor,  there  is  some  evidence  to 
suggest  that  this  variable  still  affected  the  results  of  the  study 
(Mangan  and  0f Gorman,  1969).  The  thesis  research  was  successful 
however,  in  replicating  the  findings  of  numerous  studies  relating 
HR  change  to  stimulus  intensity  (e.g.,  Kanfer,  1958;  Wilson,  1964; 
Zeaman  et.  al.,  1954;  Davis  et.  al.  ,  1955;  Lang  and  Hnatiow,  1962). 
In  light  of  these  reliable  findings,  it  is  recommended  that  any 
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future  studies  designed  to  investigate  individual  differences  in 
rate  of  habituation  should  consider  the  merits  of  using  HR  change 
as  a  dependent  variable. 

The  relation  between  neo-Pavlovian  properties  of  higher 
nervous  activity  and  western  personality  dimensions  needs  to  be 
explored  further.  It  is  evident  from  the  findings  of  two  recently 
published  studies  (White  et.  al.,  1969;  Mangan  and  O’Gorman,  1969) 
that  the  contentions  of  Eysenck  (1967)  and  Grey (1967)  regarding 
the  identity  between  extraversion  and  nervous  system  strength  is 
unjustified.  The  variable  of  neuroticism  appears  to  have  an  im¬ 
portant  role  in  determing  OR  responsiveness  and  rate  of  habituation. 
For  any  replication  of  this  thesis  it  is  suggested  that  the  neuro¬ 
ticism  factor  be  included  as  another  independent  variable. 

It  should  be  noted  that  there  are  several  interesting  re¬ 
lationships  that  can  be  drawn  between  the  current  research  and 
studies  conducted  by  investigators  exploring  the  association  be¬ 
tween  autonomic  reactivity  and  the  personality  trait  of  "field 
dependence  -  field  independence"  (Witkin,  1954,  1962).  It  has 
been  indicated  that  this  personality  dimension  is  closely  related 
to  extraversion-introversion  (Eysenck,  1967;  Cohen,  1967).  The 
significance  of  identifying  respectively  field  dependent  and  in¬ 
dependent  subjects  with  extraverts  and  introverts  has  particular 
relevance  to  several  aspects  of  this  thesis.  A  number  of  studies  have 
reported  that  field  dependent  subjects  experience  greater  discomfort 
than  field  independent  subjects  when  placed  in  an  environment  with 
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low  sensory  input  (Burch  and  Greiner,  1960;  Cohen,  Silverman,  and 
Shmavonian,  1959,  1961).  The  EKG  and  skin  resistence  findings  of 
these  studies  indicated  that  field  dependent  subjects  displayed 
higher  levels  of  CNS  alerting  responses.  The  suggestion  is  made  by 
several  of  these  investigators  (Cohen  et.  al . ,  1962  a,b)  that  these 
subjects  depend  on  external  cues  to  orient  themselves  and  hence 
may  be  more  attentive  to  their  surroundings. 

The  finding  that  more  pronounced  ORs  were  elicited  from  the 
extraverts  appears  to  be  compatable  with  the  above  results.  Like 
the  field  dependent  subjects,  extraverts  may  have  oriented  to  the 
tones  more  strongly  since  they  were  the  only  source  of  external 
stimulation  available  in  the  experimental  situation.  Further 
empirical  evidence  is  needed  however  to  justify  the  association 
made  here  between  extraverts  and  field  dependent  subjects. 

In  addition,  several  other  experimenters  have  also  reported 
that  some  individuals  characteristically  manifest  stronger  orienting 
responses  than  others  (Maltzman  and  Raskin,  1965;  Israel,  1968). 
Unfortunately  however,  integration  of  their  findings  into  current 
personality  theory  has  yet  to  be  attempted.  In  light  of  the  im¬ 
portant  roles  that  the  orienting  and  defense  reactions  have  in 
the  processes  of  learning  and  perception  (Sokolov,  1963)  researchers 
should  endeavor  to  explore  the  nature  of  these  possibilities  more 


intensely . 
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APPENDIX  A 


MEAN  SCORES  AND  S. 

D.S.  OF  THE  EXTRAVERSION  AND  NEURO- 

TICISM  SCALES  FOR 

THE  EYSENCK  PERSONALITY 

INVENTORY 

Intensity  condition 

Group 

Neuroticism  scores 

30 

db . 

X=18.40 

Extraverts 

S.D.-1.86 

X=7 . 50 

S.D.-2.06 

X“4 . 7  0 

Introverts 

S. D.=2. 90 

X=8. 10 

S.  D.  =  2. 06 

60 

db . 

X=10.00 

Extraverts 

S.  D.  =  l .  61 

X=6.20 

S. D.=3.40 

X=6 . 30 

Introverts 

S.  D.  =  2. 05 

X=6 . 50 

S.  D.  =  2. 78 

85 

db . 

X=17 . 30 

Extraverts 

S.  D.  =  l.  50 

X=7 .40 

S.  D.”1.43 

X=6.00 

Introverts 

X=7 .00 

S.  D.  =  2. 14  S.D.-1.95 
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EYSENCK  PERSONALITY  INVENTORY 

by  H.  J.  Eysenck  and  Sybil  B.  G.  Eysenck 

PERSONALITY  QUESTIONNAIRE 

FORM  A 


NAME .  AGE 

OCCUPATION .  SEX 


Instructions 

Here  are  some  questions  regarding  the  way  you  behave,  feel  and  act.  After 
each  question  is  a  space  for  answering  “YES”  or  “NO”. 

Try  to  decide  whether  “YES”  or  “NO”  represents  your  usual  way  of  actin 
or  feeling.  Then  put  a  cross  in  the  circle  under  the  column  headed  “YES”  o, 
“NO”.  Work  quickly,  and  don’t  spend  too  much  time  over  any  question;  we 
want  your  first  reaction,  not  a  long-drawn  out  thought  process.  The  whole 
questionnaire  shouldn’t  take  more  than  a  few  minutes.  Be  sure  not  to  omit  any 
questions. 

Now  turn  the  page  over  and  go  ahead.  Work  quickly,  and  remember  to  answer 
every  question.  There  are  no  right  or  wrong  answers,  and  this  isn’t  a  test  of 
intelligence  or  ability,  but  simply  a  measure  of  the  way  you  behave. 
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•i  era 


YES  NO 


E 


2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 
27. 


O  n  O  l  o 


FORM  A 


Do  you  often  long  for  excitement? 

Do  you  often  need  understanding  friends  to  cheer  you  up? 

Are  you  usually  carefree? 

Do  you  find  it  very  hard  to  take  no  for  an  answer? 

Do  you  stop  and  think  things  over  before  doing  anything? 

If  you  say  you  will  do  something  do  you  always  keep  your  promise,  no 
matter  how  inconvenient  it  might  be  to  do  so? 

Does  your  mood  often  go  up  and  down? 

Do  you  generally  do  and  say  things  quickly  without  stopping  to  think? 

Do  you  ever  feel  “just  miserable’’  for  no  good  reason? 

Would  you  do  almost  anything  for  a  dare? 

Do  you  suddenly  feel  shy  when  you  want  to  talk  to  an  attractive  stranger? 
Once  in  a  while  do  you  lose  your  temper  and  get  angry? 

Do  you  often  do  things  on  the  spur  of  the  moment? 

Do  you  often  worry  about  things  you  should  not  have  done  or  said? 
Generally,  do  you  prefer  reading  to  meeting  people? 

Are  your  feelings  rather  easily  hurt? 

Do  you  like  going  out  a  lot? 

Do  you  occasionally  have  thoughts  and  ideas  that  you  would  not  like  other 
people  to  know  about? 

Are  you  sometimes  bubbling  over  with  energy  and  sometimes  very  sluggish? 
Do  you  prefer  to  have  few  but  special  friends? 

Do  you  daydream  a  lot? 

When  people  shout  at  you,  do  you  shout  back? 

Are  you  often  troubled  about  feelings  of  guilt? 

Are  all  your  habits  good  and  desirable  ones? 

Can  you  usually  let  yourself  go  and  enjoy  yourself  a  lot  at  a  gay  party? 
Would  you  call  yourself  tense  or  “highly-strung”? 

Do  other  people  think  of  you  as  being  very  lively? 


o  o 

o  o 

o  o 
o  o 
o  o 

o  o 

o  o 

o  o 

o  o 
o  o 
o  o 
o  o 
o  o 
o  o 
o  o 
o  o 
o  o 

o  o 

o  o 
o  o 

o  o 

o  o 
o  o 
o  o 
o  o 
o  o 
o  o 
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28.  After  you  have  done  something  important,  do  you  often  come  away  feeling 
you  could  have  done  better? 

29.  Are  you  mostly  quiet  when  you  are  with  other  people? 

30.  Do  you  sometimes  gossip? 

31.  Do  ideas  run  through  your  head  so  that  you  cannot  sleep? 

32.  If  there  is  something  you  want  to  know  about,  would  you  rather  look  it  up 
in  a  book  than  talk  to  someone  about  it? 

33.  Do  you  get  palpitations  or  thumping  in  your  heart? 

34.  Do  you  like  the  kind  of  work  that  you  need  to  pay  close  attention  to? 

35.  Do  you  get  attacks  of  shaking  or  trembling? 

36.  Would  you  always  declare  everything  at  the  customs,  even  if  you  knew  that 
you  could  never  be  found  out? 

37.  Do  you  hate  being  with  a  crowd  who  play  jokes  on  one  another? 

38.  Are  you  an  irritable  person? 

39.  Do  you  like  doing  things  in  which  you  have  to  act  quickly? 

40.  Do  you  worry  about  awful  things  that  might  happen? 

41.  Are  you  slow  and  unhurried  in  the  way  you  move? 

42.  Have  you  ever  been  late  for  an  appointment  or  work? 

43.  Do  you  have  many  nightmares? 

44.  Do  you  like  talking  to  people  so  much  that  you  never  miss  a  chance  of 
talking  to  a  stranger? 

45.  Are  you  troubled  by  aches  and  pains? 

46.  Would  you  be  very  unhappy  if  you  could  not  see  lots  of  people  most  of 
the  time? 

47.  Would  you  call  yourself  a  nervous  person? 

48.  Of  all  the  people  you  know,  are  there  some  whom  you  definitely  do  not  like? 

49.  Would  you  say  that  you  were  fairly  self-confident? 

50.  Are  you  easily  hurt  when  people  find  fault  with  you  or  your  work? 

51.  Do  you  find  it  hard  to  really  enjoy  yourself  at  a  lively  party? 

52.  Are  you  troubled  with  feelings  of  inferiority? 

53.  Can  you  easily  get  some  life  into  a  rather  dull  party? 

54.  Do  you  sometimes  talk  about  things  you  know  nothing  about? 

55.  Do  you  worry  about  your  health? 

56.  Do  you  like  playing  pranks  on  others? 

57.  Do  you  suffer  from  sleeplessness? 

PLEASE  CHECK  TO  SEE  THAT  YOU  HAVE  ANSWERED  ALL  THE  QUESTIONS 
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